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Introduction
According to the African Economic Outlook (AEO, 2014) , external financial flows have quadrupled since 2000 and are projected to reach over USD 200 billion in 2014. Fig.1 illustrates that official remittances (REMI) 1 have overtaken official development assistance (ODA) and foreign direct investment (FDI) as the largest source of international flow of financial resources into Africa. The composition of these flows has also changed progressively with foreign investments and remittances from non-OECD countries, underpinning this positive trend. The AEO (2014) report points out that the aggregate numbers in Fig.1 hide the differences in the relative importance of the financial flows into countries at different levels of average income, namely, the low-income, lower-middle-income, and upper-middle-income countries. Among the 27 low income countries, ODA makes more than 50 percent of the total external financial flows, however as a share of GDP, while still highest, it is on a decline from an average of 13.1 percent in 2000-2005 to 9.5 percent in 2013 and is projected to be 8.9 percent in 2014. On the other hand, among the lower-middle-income African countries, remittances are the most important, representing approximately 55 percent of the external financial flows, while among the upper-middle-income African countries, private investment, on average, accounts for70 percent of total external flows over 2010-2014. In addition, while remittances are the largest single external flow to Africa, in 2013 North Africa received close to half of all remittances due to its proximity to Europe. Of the 27 low-income nations in SSA, our sample includes 16; of the 13 lower-middle-income, it includes 10, and of the 7 upper-middle-income, we include 5. When scaled by gross domestic product, REMI are relatively higher than ODA and FDI among the middle-income nations of SSA, most of which are included in our sample, thus making our sample very representative for the study of remittances.
Given the surge in remittances during the decade when economic growth in Africa has also been at an all-time high, it is crucial to investigate how and whether remittances have contributed to the economic performance of Africa. This paper uses a standard production function framework to investigate the direct and indirect effects of remittances on output per worker. Specifically we ask two questions: first, do remittances directly increase output per worker in SSA? Second, could the effects of remittance on output per worker be more indirect than direct? The indirect effects are investigated via the impacts of remittances on the contributions of physical capital, human capital, and total factor productivity to output per worker in SSA while controlling for the official assistance flows, foreign direct investment, and openness.
We find that the impacts of remittances are more indirect than direct, and often with a lag. Remittances are in both cash and kind, but remitters not only send funds and equipment, they also send entrepreneurial ideas on how funds, tools, and businesses are to be managed.
There are several ways in which remittances can increase capital stock: sending equipment and machinery, using the sent cash to purchase machinery, and increased consumption demand can induce capital investment. The idea that remittances increase capital investment is supported by the positive effect from the lag of remittances. The effect of remittances on human capital is also found to be lagged: remittances flow at the cost of emigration, which reduces the average level of skill in the country of emigration. However, the lag of remittances has a positive effect on human capital. This implies a combination of several impacts: remittances are either putting more individuals in school and/or for more years, or emigration encourages schooling, and/or improvement in human capital driven by other factors increases the effectiveness of remittances than otherwise. Remittances ostensibly boost the contribution of total factor productivity to output per worker in SSA. Total factor productivity is a multifactor variable that represents efficiency, knowledge of the production process, management, skill, experience, technology, institutions, and other influences to productivity. Above all, remitters also create contact between a higher income and lower income economies, which can help to defuse knowledge and efficiency.
The contributions of remittances to productivity can be ambiguous because of their connection with emigration. Lucas (1988) points out that since education is a major determinant of long-term growth, migration of individuals with above average skills is detrimental for the country of emigration. However, this view has been brought under some theoretical questioning.
According to Beine at al. (2001) if in a poor country the return to education is low, there will be limited incentives for schooling. Migration to countries with higher returns to education would thus restore the incentive to invest in education. Another variation of this argument can be:
individuals would invest more in education, and students apply themselves more to learning for the purpose of the migration opportunity which might not materialize. Since only a fraction of the educated individuals migrate, the remaining population would, on average, be more educated than otherwise.
Essentially, remittances come at the cost of brain drain, in which case, the cost might be balanced-off by the inflows. Thus the long-run net effect of remittances versus emigration on output per worker is not obvious both in literature and practice. Ngoma and Ismail (2013) , Osabuohien and Efobi (2013) , and Nyarko and Gyimah-Brempong (2011) have postulated that in the long-term, education is a more optimal mechanism of social protection than such cash transfers. Since average output per worker is a stronger form of social protection, and education is the metric of human capital, we translate the problem statement into a production function. As far as we have reviewed, the strands of literature that document the effects of remittances in Africa have not employed variables that directly enter into the production function: Beine et al., (2001) ; Woodruff and Zenteno (2007) ; Yang (2008, 2011) ; Fosu (2012) 2 ; Nyamongo et al., (2012) ; and Ebeke (2012) . This paper fills that gap by using a production function framework to assess the effects of the increasing remittances on output per worker. Instead of selecting channels from outside the output model, we examine the effect of remittances on the contributions of factor inputs towards output per worker, namely, capital per worker, human capital, and total factor productivity. We prefer to do this, above all, because standard growth models have, at their core, a production function.
Our analysis begins with an aggregate production function adopted from Hall and Jones (1999) , also used by Frankel and Romer (1999) , whereby output per worker is a function of the capital-worker ratio, human capital and total factor productivity. To examine the contribution of remittances to output per worker, we proceed in two stages: first, we estimate an aggregate production function where output per worker is the dependent variable with capital-per-worker ratio and human capital are the independent variables. This specification enables us to capture the total factor productivity and to account for the output per worker. Since we want to find out whether remittances have any direct contribution to output per worker, we again estimate an extended aggregate production function where output per worker is the dependent variable, controlling for remittances and other forms of foreign financing, namely, foreign direct investment and aid, and trade openness in addition to capital-per-worker and human capital. We find that remittances are negatively related to output per worker, but the interactive term between remittances and average years of schooling is positive and statistically significant. Hence our initial estimations are sensitive to specifications and are inconclusive.
Second, since remittances do not directly enter a production function as an input, we assess how remittances might contribute to the output per worker by examining the extent and direction in which they affect the contributions of capital per worker, human capital, and factor productivity to output per labor. At this stage of analysis, we do a growth accounting analysis and develop three equations: where the contributions of physical capital, human capital, and total factor productivity are the dependent variables in three different equations in which we regress on the remittances while controlling for foreign direct investment, aid, trade-openness, institutions, income group level, and interaction terms. The interaction terms are important because remittances might have an effect on output through other factors, especially education, trade, official development assistance, and foreign direct investment, but also depending on the level of average income or institutional risk. The interactive terms might have either a positive effect or a substitution effect. In the event of a substitution effect, the interactive term will have a statistically significant negative coefficient.
Brief literature review
Our paper has a dual focus on the SSA and the use of a production function framework.
The focus on the SSA nations is based on Singh et al. (2011) , whom find that while using a broad sample increases the degree of freedom, it may introduce unwanted heterogeneity if the factors that explain remittance differ across country groups. Most the empirical literature on the remittances-economic growth relationship has been based on an assortment of various samples of countries. There are not many papers that focus specifically on the SSA, yet economic interventions have had different outcomes in the SSA relative to other developing regions, especially, Asia and Latin America. Our sample is exclusively selected from SSA because the pattern of economic realities in SSA has behaved differently for most of the 1980s, 1990s, and
2000s. According to Freeman and Lindauer (1999) , modern economic growth has succeeded in increasing the wellbeing of hundreds of millions of people in many developing economies throughout the world, but it has sputtered throughout most of Africa. Perkins et al. (2013) find that by 2005, the poverty gap had fallen to 10 percent or less everywhere, but in SSA, it remained at over 20 percent. For instance, Perkins et al. (2013) find that poverty reduction was dramatic throughout all of East Asia, but the trend was worse in SSA; whereas population grew in SSA, absolute poverty increased from 214 million in 1981 to 391 million in 2005. The effectiveness of remittances might also be different in the various major regions of the world, hence the need for region specific studies.
The application of a production function framework is in turn based on Rao and Hassan (2012) who hold that while it is common to regress an average growth rate or income level on remittances and set of controls variables, but some of these variables also include the channels through which remittance affect growth. Such specifications are likely to provide unreliable estimates because the channels may also capture the growth effects of remittances. Hence the growth effects of remittances are found to be generally insignificant or even negative. Rao and Hassan (2012) investigate whether the direct and indirect growth effects of remittances are significant using an assortment of 40 countries, including only 10 SSA nations. To find the direct effects, they estimate an extended production function with income per worker as the dependent variable, while capital per worker is the independent variable controlling for remittances, investment rate, foreign direct investment, development of the financial sector, exchange rate, inflation, and government consumption. Using a system of GMM estimation, they do not find any direct effects of remittances on growth. However, they find strong evidence of the effects of remittances on the channels of volatility of output, financial sector development, investment rate, and real exchange rate. While our paper also estimates a production function using GMM dynamic panel data techniques of estimation, our consideration of channels is different. Instead of selecting channels from outside the model, we examine how remittances affect the inputs in a standard production function, namely, capital per worker, human capital, and total factor productivity as the key channels through which remittances may indirectly promote output per worker. Singh et al. (2011) use fixed effects and two-stage least squares techniques on data from 36 SSA countries and find the effect of remittances on the growth rate of per capita real GDP to be negative and significant, whether or not interaction terms are included. This result suggests that the adverse effects of emigration on growth may dominate, at least in the SSA. However when Singh et al. (2011) interact remittances and domestic institutions, they find that SSA nations with improving domestic institutions unlock the potential for remittances to contribute to faster economic growth. Thus remittances have either a less negative or even a positive impact where institutions are strengthening and the financial sector is developing. Other papers that find a negative association between remittances and growth are: Chami et al. (2003) , Chami et al. (2006) , and Chami et al. (2008) . They study the role of remittances in the context of labor supply and find that remittances may reduce labor supply or labor market participation of recipients, a moral hazard problem, leading to a decline in output and greater volatility in Using a panel of 36 African nations, they estimate an extended growth model where the growth rate of real GDP per capita is regressed on its lag, remittances, and financial development while controlling for the ratio of gross investment to GDP, inflation, human capital, ratio of government consumption and trade openness. In the pooled, and in random effects, models remittances to GDP have positive and significant coefficients. However the fixed effects models yield insignificant results, except when remittance volatility is added. The 2SLS models that take care of endogeneity yield negative insignificant coefficients. They also interact remittances with ratio of domestic credit to GDP, which is a measure of financial development, to find whether there is complementarity or substitutability between remittances and financial development. They find that the interactive term in the fixed effects and 2SLS models is positive and significant. Nyamongo et al. (2012) conclude that remittances are important in explaining economic growth in Africa. The problem with such a specification is that it does not distinguish between direct and indirect effects; above all the variables included can affect and/or be affected by remittances. The presence of a lagged dependent variable also complicates the estimation that the standard fixed effects (within) estimates are potentially biased. The OLS is not biased by the lagged dependent variable but fails to control for the country-specific unobserved effects.
However if remittance, or any other dependent variable such as inflation and government consumption, is correlated with economic growth, OLS will yield biased and inconsistent estimates.
Ahortor and Adenutsi (2008) There is a lot more literature on the economic effects of remittances on developing nations, which focuses on the relationship between remittances and financial development, effect of remittances on poverty reduction, or the institutional environment through remittances can be effective. This paper focuses on using a production framework to examine the effects of remittances on output per worker in SSA.
Model, Data and Estimation Methodology

3.1: Aggregate Production Function
To apply a production function framework, we follow Hall and Jones (1999) and Frankel and Romer (1999) to introduce the behavior of firms: an economy is considered where technology and schooling are labor augmenting. This specification is particularly relevant to SSA where labor isthe most abundant resource. We use an aggregate production function, where Y i is the real GDP in country i, specified as follows:
( 1) where K, A, E and L are physical capital, labor augmenting measure of total factor productivity, average years of schooling, and labor respectively. Since we do not have the data of the hours of work for the nations in the sample, labor is measured in terms of the percentage of the population between 15 and 64 years; whereϕis the growth rate of human capital. Thus ϕ(E i ) measures the effect of the average years of schooling to the productivity of labor, and the production function exhibits human capital-augmented labor. Equation (1) can be re-written in output per worker terms dividing both sides by L i :
(2)
Taking the natural logs and of equation (2) creates a linear production function:
Equation (3) says that output per worker is determined by the capital per worker, educational attainment and total factor productivity. Since total factor productivity ln(A it ) is not directly observed, equation (3) is estimated and ln(A it ) is computed as the natural logarithm of output per worker not accounted for by capital per worker and human capital.
(4)
Using this as our starting point we examine the channels through which remittances might affect output per worker.
3.2:Data
The dataset is made up of 31 selected sub-Saharan African (SSA) countries over the time -year periods: 1980, 1985, 1990, 1995, 2000, 2005, and 2010 . Averaging has an extra advantage in that it mitigates the macroeconomic business cycles in investment and total factor productivity. Table 1 presents the descriptive statistics summarizing data for the entire sample, the lowincome, the lower-middle-income, and the upper-middle-income, all from the SSA. For the entire sample we find that average remittances as a percentage of GDP are 4.23 percent, the average official development assistance as a percentage of GDP are 15.95 percent, and the average foreign direct investment as percentage of GDP are 6.94 percent. Of the three forms of foreign financing, official development assistance is the most volatile with a standard deviation of 17, while fluctuations in foreign direct investment and remittances are very close at 10.4 and 12.8 respectively. In our sample from SSA the share in GDP of official development assistance is higher among the low income nations with 27.9 share of GDP while the share of FDI is higher among the lower-middle -income nations at 16.2 percent.
3.3: Estimation Methodology
The focus of this paper is to find the extent and channels through which remittances affect output per worker in SSA, controlling for other forms of foreign financing and openness.
We focus on three primary forms of foreign financing: remittances, foreign direct investment, and official development assistance. We use the fixed-effects and the two-step system GMM estimation procedures. The production function of equation (5) is typically estimated using the fixed effects to capture the input elasticity using the within transformation, but most importantly it enables us to compute the total factor productivity. This transformation eliminates both the individual country time-invariant effects and the constant.
where , the same transformation applies to the capital-output ratio, the average years of schooling, and the residual. Endogeneity is always of great concern when working with macroeconomic variables, especially at the second stage when we test for the indirect channels.
We therefore use the two-step GMM, which provides a robust estimator because it does not require information about the exact distribution of the disturbances. It is based on the assumptions that the error term is not serially correlated. Thus disturbances in the equations are uncorrelated with the instrumental variables, which are lagged levels of the series after the equation has been first-differenced to eliminate country-specific effects. The GMM transformed equation is specified as follows:
where Z is a vector for the contributions of capital per worker, human capital, and total factor productivity while is a vector of the estimated coefficients of capital intensity, human capital, and total factor productivity respectively.
The two-step system GMM is particularly advantageous to use because it minimizes biases and imprecision if the lagged levels of the series are weakly correlated with the subsequent differences and thus are weak instruments. According to Blundell and Bond (1998) , the system GMM estimator uses the levels equation 3 to obtain a system of two equations: one differenced (as described above) and one in levels, which increases efficiency. By adding the second equation additional instruments can be obtained. Thus the variables in levels in the second equation are instrumented with their own first differences.
Two tests are performed to assess the validity of the models: the Hansen over-identifying restrictions (OIR) test and the Arellano and Bond autocorrelation (AR (2)) test for the validity of the instruments and the absence of autocorrelation among the residuals, respectively. In order to further prevent the issue of instrument proliferation, we have ensured that for every specification, the instruments do not exceed the number of countries.
Estimation Results
Direct effects of remittances on income per worker
We focus first on the direct effects of remittances on output per worker by estimating equation
(4) using fixed effects specification, which controls for the unobserved heterogeneity. The results are reported in Table 2 . Column (1) is the baseline specification of the equation, whereby output per worker is the dependent variable regressed on the capital per worker and human capital. From this column of results, we computed the contribution of total factor productivity to output per worker as in Equation (4). Columns (2) through (7) consider the possibilities where remittances could have a direct effect on output per worker. While controlling for inputs into production and other forms of foreign financing plus openness, we re-estimate Equation (4) with remittances as one of the independent variables. In almost all specifications, remittances as a percentage of GDP have a statistically significant negative coefficient. This negative coefficient might be due to the inclusion of both direct and indirect channels, or imply that the negative effect of emigration outweighs the potentially positive effect from remittance inflows.
According to Gupta, Pattillo and Wagh (2009) , there is possibility that in SSA the depth and severity of poverty might be motivating greater out-migration, so that poverty is positively associated with remittances. In our case, remittances related to out-migration are negatively associated with output per worker. The negative coefficient is also consistent with intuition and the predictions of economic theory. Accordingly, it is logical to expect that remittances could reduce the need to work or seek employment since a great chunk of remittance end-up being used for consumption purposes.
However in column (5) been used for reconstruction purposes, the economics of development assistance in Africa remain questionable for a plethora of reasons that are not within the scope of this paper (Asongu, 2014) . Third, 'the insignificant direct interactive effect' of remittances with capital, foreign aid, and openness means that policy needs to put more effort in order to reap the benefits of the complementary effect. Table 2 : ***significant at 1 percent; ** significant at 5 percent; * significant at 10 percent; p-values are in the parenthesis.
4.2: The indirect channels through which remittances affect income per worker
From the results of Table 2 , remittances have a negative incidence on output per worker, perhaps because the equations include both the direct production inputs and indirect channels. This section investigates the effect of remittances on income per worker using indirect channels of factors of production, notably: the contributions of physical capital, human capital and total factor productivity. The basic specification for the indirect channels effect is equation (6). (Asongu, 2012) and
deteriorates institutional quality (Asongu, 2013a) , which potentially discourages capital intensity investment, especially if channeled through government expenditure (Asongu and Jellal, 2013) or public investment (Baliamoune-Lutz and Ndikumana, 2008) . In the same vein, Simeon Djankov, José García-Montalvo, and Marta Reynal-Querol (2006) and Stephen Knack (2001) find empirically that aid worsens democracy, bureaucratic quality, the rule of law, and corruption. Second, countries with deteriorating economic conditions tend to receive more aid.
Hence there is an inverse relationship between ODA and capital per worker. We also find that trade openness increases physical capital and its contribution to output per worker. Generally openness enables firms to take advantage of the increasing returns to scale both for current production and for technological development, which can involve increasing physical capital investment. remittances would increase human capital due to motivational effects for higher returns abroad, or put more students into school for longer than otherwise or both. The individual effect of ODA to human capital is negative; however the interaction term between ODA and remittances has a positive effect. Aid that is channeled towards education, health, and nutrition would increase human capital. We also find that openness has a positive effect to the contribution of human capital to output per worker both individually and in complementarity to remittances. At the same time, the positive effect of openness is consistent with the implications of globalization on human development in Africa (Asongu, 2013b) .
On an income level analysis, human capital is significantly increasing among the lowincome nations of SSA; and if remittances are sent, recipients in low-income nations are more likely to invest them in education. It is worth noting that while the lower-middle-income nations lead the other groups in term of remittances received as a percent of GDP, the remittances are negatively associated with the contribution of human capital to output per worker. This could be evidence to Lucas (1988) that migration of individuals with above average skills is detrimental for the country of emigration. Remittances flow at a cost of emigration: the cost might outweigh benefits from the external financial flows.
Table 3(c) reports the effect of remittances on the contribution of total factor productivity to output per worker. Again the specifications are all valid because the null hypotheses of the Hansen OIR and AR(2) tests are overwhelmingly rejected. Among the literature that has examined the role of total factor productivity in the growth process of African economies, Devarajan et al. (2003) finds that it is the low productivity rather than the level of investment that has been the main constraint to African growth. On the other hand, Fosu (2012) finds that while total factor productivity was the main source of the negative growth in the 1980s and early 1990s in SSA, the recent growth resurgence as of the mid-1990s can reasonably be attributed to major improvements in total factor productivity. The growing FDI in SSA has been accompanied by foreign investors (like China) bringing-in their own workers (Asongu and Aminkeng, 2013) , who
can have an effect on domestic labor productivity.
Our findings from the total factor productivity regressions are in line with Fosu (2012) :
first, we find that remittances either in current year or after a lag will increase the total factor productivity. Since some of the remittances are in cash or kind: tools and equipment, and remitters accompany them with entrepreneurial ideas, it is not surprising that remittances would increase total factor productivity. Second, we find that individual direct effects of FDI and foreign aid are positive on the dependent variable, whereas there is a substitution effect between remittances with other foreign financial flows, FDI and foreign aid. Third, on the income level analysis we find total factor productivity to be significantly increasing among the upper-middleincome nations of SSA, and that remittances to these nations are enhancing this rise. 133  133  133  133  133  133  133  133  133  133  133   Instruments  16  20  18  18  18  28  28  28  22  26  26 124  124  124  124  124  124  124  124  124  124  125  124  124  Instruments  20  24  22  22  22  22  26  28  28  28  30  30  30  Table 4 : Remittances and Institutions (Democracy): two-step system GMM regressions of equation (6) Entire Sample 31 nations 133  133  133  133  125  125  134  134  124  124  132  124   Instruments  20  24  28  30  24  28  28  30  24  28  28  30 Improvement in institutional quality has often had a positive impact on economic outcomes. Roland (2014) affirms that institutions help to reduce translation costs. Due to lack of longtime series data on institutional variables, such as those used by Osabuohien and Efobi (2013) from the World Governance Indicators 3 , we use polity2 to investigate whether institutions have enhanced the degree of responsiveness of the contributions of physical capital, human capital, and total factor productivity to output per worker. According to Cooray and Mallick (2010) , "Remittance flows depend on a country's investment opportunities and social welfare systems, which in turn depend on its institutional development. Moreover, migrants from a country with oppressive institutions prefer to settle permanently in the host country and as a result remit less to the home country. We use the 'polity2' score as a proxy for institutions. This variable captures the regime authority spectrum on a 21-point scale ranging from -10 (hereditary monarchy) to +10 (consolidated democracy). It examines concomitant qualities of democratic and autocratic authority in governing institutions, rather than discreet and mutually exclusive forms of governance." Table 4 reports the interactions between institutions and remittances. The effects from the current and lagged remittances on the factor inputs remain consistent with what we find in Tables 3(a), 3(b) and 3(c). We find that an improvement in institutions increases the contributions of physical capital, human capital, and total factor productivity to output per worker in general, and in particular, an interaction between polity2 and remittances makes remittances more effective in increasing human capital productivity. Above all, polity2 in our SSA sample and time period averages negative at -0.81, implying that there is still substantial political risk in SSA, which can limit the responsiveness of economic outcomes to interventions.
Fosu (2008) suggests that at lower levels of democracy, the growth impact of electoral competitiveness tends to be adverse, that is, have a negative intermediate-democracy effect.
With greater democratic advancement, however, these reforms can raise growth, that is, have a positive advanced-democracy effect. Our study finds that the effect of polity2 though largely positive, its effects are inconclusive since it still has some statistically significant negative effects on human capital.
Discussion
The focus on the SSA and the application of a production function framework to investigate the direct and indirect effects of remittances on output per worker has provided us with unique insights into the economic significance of foreign financing to SSA. As observed from Fig.1 , while all three are on an all-time high and increasing, the volume of remittances has outpaced FDI and ODA. At the same time, we know that the utilizations of REMI, FDI and ODA are different. While FDI is for investment, REMI and ODA are between consumption, crisis management, and investment. The utilization differences will affect the direction and strength of impact on the economy of each type of external finances. For this reason, we wanted to know their economic importance by estimating their direct and indirect contributions to output per worker.
Taking a synopsis of the three main forms of foreign financing, their economic importance varies from country to country. Specifically, their patterns of flow are uneven across the sample, and so is their relative importance in terms of their shares of the GDP of recipient countries. Our findings indicate that FDI has a significant positive contribution to total factor productivity. ODA has a positive contribution towards total factor productivity but it is inversely related to capital per worker and human capital. As nations grow and acquire more and more physical and human capital stock, they graduate from aid. REMI has ambiguous effects between current and lagged. Where institutions are improving, REMI increases human capital. Overall, lagged REMI increases both physical and human capital while both current and lagged REMI have their most consistent positive effects on total factor productivity.
Our findings lead to three policy implications result from the study. First, REMI should be considered as a complement and not a substitute to ODA and FDI. Above all, of the three foreign financing variables, REMI would be the most elusive to policy. Second, it is possible that the negative effects of brain drain can be balanced by growing remittances (Ngoma and Ismail, 2013; Osabuohien and Efobi, 2013) . Third, remittances that are invested in education directly increase worker income. This improves the policy recommendations of Nyarko and Gyimah-Brempong (2011) , who have concluded that in the long run, education could become a more important mechanism for social protection than remittances. While policymakers should aim at minimizing emigration, they can at the same time encourage REMI and promote the institutional environment in which not only REMI but all forms of both foreign and domestic financing would become more productive.
Finally, since total factor productivity is a multifactor variable, the individual channels through which REMI increase output per worker might still be undisclosed. According to Perkins et al. (2013) , total factor productivity is a combination of so many factors not measured by physical capital and human capital, and which this analysis cannot disentangle: better trade policies, reduction in corruption, management, and technology. In practice, it also captures the net effect of all errors and omissions in data. Following Moses Abramovitz (1956) we can infer that it is a measure of our ignorance about the growth process and /or the individual channels through which remittances impact output per worker in SSA.
Conclusion
This paper has examined the channels through which remittances affect output per worker in Sub-Saharan Africa (SSA) using a production function framework. It has tackled two main questions. First, do remittances increase output per worker in SSA? Second, what are the channels through which remittances might boost output per worker? We have investigated the direct and indirect effects of remittances on incomes using fixed effects and two-step GMM on 31 SSA countries from 1980-2010. The direct effects have been examined via an extended production function while the indirect effects via the factor inputs into a Cobb-Douglas production function. We find that remittances have multiple positive, but mostly indirect, effects on output per worker, especially when lagged and/or complemented by education. We also find that remittances have increased the total factor productivity in SSA although the results are still sensitive to specification.
On the direct effects, remittances have a negative effect on per worker output; the interaction between remittances and schooling on the dependent variable is positive or complementary, and the interaction of remittances and FDI has a negative or substitution effect.
The following findings have been established about the indirect effects of remittances on output per worker through physical capital per worker, human capital and total factor productivity.
First, on the capital per worker mechanism, while the 'individual effect' of remittance on the dependent variable is insignificant with an ambiguous sign, the 'interactive effect' of remittance with FDI is significantly negative. Second, on the human capital channel, the 'individual effect' of remittances is negative while the 'interaction effect' with foreign aid and openness are positive. This implies that development assistance and openness have a positive complementary effect in mitigating the baseline negative incidence of remittances. Third, concerning the total factor productivity mechanism, it is established that the 'individual effects' of FDI, foreign aid and remittances are positive on the dependent variable, whereas the 'interaction effects' of remittances with FDI and foreign aid are negative. This implies a substitution effect between remittances and the other financial flows (FDI and foreign aid) in the effect on total factor productivity. Justifications for the nexuses have been discussed.
Notes 1.The data for remittances does not include the unrecorded flows through formal and informal channels. This suggests that total remittances are a lot higher than reported.
2. Fosu (2012) applies a Cobb-Douglas production function but does not examine the effects of external financial flows on output.
3. Data for institutional variables such as Voice and Accountability, Rule of Law, Regulation Quality, Political stability and Control of corruption starts in 1996. Our approach using a production function with human capital has averaged all variables by 5 years. Doing the same averaging on institutional variables from The World Governance Indicators leaves us with very few data points to work with. Hence we decided to use polity2.
